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JAPANESE INDUSTRIAL STANDARD JIS

Electroplated coatings of nickel for H 8626-1995
engineering purposes and electroformings of nickel

1. Scope This Japanese Industrial Standard specifies electroplated coatings
of nickel (hereafter, referred to as "coatings") on the significant surface (2) which
are applied onto the iron and steel and nonferrous basis metals for engineering
purposes (1) and the significant surface of electroformings of nickel (3) (hereafter,
referred to as "electroformings™).

Notes (1) The purposes of use for corrosion resistance, abrasion resistance,
salvage plating, etc. However, even coatings for the purpose of
corrosion resistance, when their minimum thicknesses are within
the range of the value specified in JIS H 8617, shall conform to
the requirements specified in the standard.

(2) The significant surface herein means the surface essential for
serviceability and/or appearance.

(3) This Standard specifies only the quality of electroformings of
nickel itself and does not specify electroforming operations
concerning shape, dimensions, precision, the material of mandrel,
parting treatment, parting property, transfer property, etc., and
characteristics concerning to the purposes of use.

Remarks 1. The standards cited in this Standard are shown in Attached
Table 1.

2. The International standard corresponding to this Standard is
shown in Attached Table 2.

2. Definitions For the purposes of this Standard, the definitions given in JIS
H 0400 and the following definitions apply.

(1) As-plated condition and as-electroformed condition after electroplating
and electroforming, the product is not machined or has not been machined.

(2) Machining  a working wherein the surface of coatings and the surface of
electroformings are cut and ground by a mechanical method.

3. Symbols for coatings and electroformings  The symbols for coatings and
electroformings shall be mainly affixed in accordance with JIS H 0404, and shall
be as follows.

(1) For symbols of coatings, prefix E expressing the industrial use before the
element symbol of nickel Ni, and connect them with a hyphene "-"

(2) The symbol expressing electroformings shall be Ef.
(3) Classify coatings and electroformings as given in Table 1 according to

whether the product is machined or not after electroplating or electro-
forming.
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When the product is machined after electroplating or electroforming,

connect the symbol Ni expressing nickel successively to a comma ",", and
describe the symbol M expressing machining thereafter.

Further, when the class of machining is expressed, use the symbol
specified in JIS B 0122.

Furthermore, when the basis metal before electroplating is machined and
the class of the working process is indicated, describe the symbols in the

same way.

Table 1. Classification and uses

Classification by machining Examples of uses (informative reference)

As-plated condition Corrosion resistant purposes, food manufacturing
facility, glass manufacturing roller, etec.

Machining after electro- Abrasion resistant purposes, cylinder, shaft, etc.
plating
As-electroformed condition Foil, electric razor outer edge, etc.
Machining after electro- Salvage plating for mending of electroforming
forming metal mold, shaft, etc.

4. Quality

4.1 Appearance The appearance of coatings and electroformings, when

subjected to the test in 8.1, shall be free from defects harmful to use such as
nodule, hole, crack, etc. on the surface. For the product to be machined after
electroplating and electroforming, such defects, if they are removable by the
machining, may be allowable.

4.2 Surface roughness When the surface roughness of coatings and
electroformings is specified, they shall be subjected to the test in 8.2, and the
result shall conform to values agreed upon between the purchaser and supplier.

4.3 Thickness and tolerance thereon The thickness of coatings and
electroformings shall be subjected to the test in 8.3, and the result shall conform
to the thickness and tolerance thereon specified. For the coatings and
electroformings to be machined, the thickness and tolerance thereon shall be
applied after final processing.

4.4 Corrosion resistance of coatings When corrosion resistance of coatings is
specified, the coatings shall be subjected to the test in 8.4, and the number of
corrosive defects or rating number of basis metal shall conform to the specified
values.

4.5 Adhesion of coatings When the adhesion of coatings is specified, the
coatings shall be subjected to the tests in 8.5 and free from any sign of inferiority
in adhesion such as peeling, blister, etc.
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4.6 Hardness When the hardness of coatings and electroformings is specified,
they shall be subjected to the tests in 8.6, and the results shall conform to the
specified value.

4.7 Non-destructive inspection characteristics When the surface and inside
of coatings and electroformings are tested by a non-destructive inspection method,
the tests in 8.7 apply. Application of the test and judgement of the results shall
be as agreed upon between the purchaser and supplier.

4.8 Sulfur content in coatings and electroformings The content of sulfur co-
deposited in coatings and electroformings shall be quantitatively analyzed in
accordance with 8.8. However, the application of the analysis and their values
shall be as agreed upon between the purchaser and supplier.

4.9 Abrasion resistance of coatings and electroformings  The abrasion
resistance of coatings and electroformings shall be subjected to the tests in 8.9.
The application of the test and their values shall be as agreed upon between the
purchaser and supplier.

4.10 Tensile strength and elongation The tensile strength and elongation of
coatings and electroformings shall be subjected to the test in 8.10. The
application of the test and the values shall be as agreed upon between the
purchaser and the supplier.

4.11 Repeated bending property The repeated bending property of coatings
and electroformings shall be subjected to the test in 8.11. The application of the
test and the value shall be as agreed upon between the purchaser and supplier.
They shall not be ruptured by the bending times less than that as agreed.

4.12 Stress in electrodeposits The stress in electrodeposits of coatings and
electroformings shall be subjected to the test in 8.12. The application of the test
and the value shall be as agreed upon between the purchaser and the supplier.

5. Stress releaf of basis material before electroplating When heat treatment
for releaf of stress before electroplating is required for iron and steel basis
metals, conditions therefor shall be as agreed upon between the purchaser and
supplier.

6. Heat treatment after electroplating When heat treatment for the
purposes of releaf of hydrogen embrittlement for electroplated iron and steel
products and improvement of adhesion of coatings to electroplated aluminium and
aluminium alloy products is required, their conditions shall be as agreed upon
between the purchaser and supplier. Heat treatment of iron and steel products
shall be carried out as soon as possible after electroplating, within 4 h, and before
machining.

7. Test piece A test piece shall be, as a rule, sampled or prepared from the
product. When the product itself cannot be used as the test piece, the test may
be carried out by an alternative test piece. The alternative test piece shall be
electroplated or electroformed under the same conditions by using the basis metal
of the same material and treatment as those for manufacturing the product as
possible.
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8. Tests

8.1 Visual test The visual test shall be carried out with visual observation.

8.2 Surface roughness test The surface roughness test shall be carried out
by using either measuring instrument specified in JIS B 0651 or in JIS B 0652.

Roughness shall be marked by the definition and marking method specified
in JIS B 0601.

8.3 Thickness test The thickness test of coatings shall be carried out by any
one method of the microscopic cross section test method, coulometric thickness
test method (for at most 50 um thickness), magnetic method for measuring
thickness (for at most 250 pm thickness) specified in JIS B 8501; or the test
method specified in ISO 4526.

Further, the test may be carried out by the method specified in JIS B 7507
or JIS B 7515. In that case, dimensions of the product before electroplating are
measured, and further the same position is measured after electroplating. The
difference between them is taken as the thickness of coatings. The measurement
shall be carried out at three points or more.

The thickness test for electroformings shall be carried out in accordance with
any one of methods which are specified in JIS B 7502, JIS B 7507, or JIS Z 2355.

For the position where a thickness is measured and the measuring method in
electroplatings or electroformings of a complicated shape, the method of which
effectiveness is recognized as agreed upon between the purchaser and supplier
may be used.

8.4 Corrosion resistance test The corrosion resistance test for coatings shall
be in accordance with either of neutral salt spray test method or CAS test method
specified in JIS H 8502.

Further, ferroxyl test method specified in Annex 1 or porosity test method
specified in ISO 4526 may be used.

8.5 Adhesion test The adhesion test for coatings shall be in accordance with
any one of grinding test method, chiseling test method or thermal test method
specified in JIS H 8504, or the test method specified in ISO 4526.

Further, besides those methods, the method of which effectiveness is
recognized as agreed upon between the purchaser and supplier may be used.

8.6 Hardness test The hardness test for thin coatings and electroformings
shall be carried out by a test load of at least 0.09807 N and duration of
maintaining the load at least 15 s in accordance with JIS Z 2244 or JIS Z 2251
(the thickness is necessarily 1.5 times an indentation diagonal line length and
regulated by a load).

For the hardness test for thick coatings and electroformings, JIS Z 2245 may
be used.
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The hardness shall be measured at five points or more, and the arithmetic
mean thereof shall be taken as a hardness value. The hardness test shall be
carried out on the surface of coatings and the outer surface of electroformings,
and the hardness test on the section shall be carried out as agreed upon between
the purchaser and the supplier.

8.7 Non destructive test The non destructive test shall be carried out in
accordance with the method specified in JIS G 0581, JIS Z 2343, JIS Z 2344, or
JIS G 0583. Which method is used shall be as agreed upon between the
purchaser and supplier.

8.8 Quantitative analysis method for sulfur The quantitative analysis for
sulfur contained in coatings and electroformings shall be carried out by the
determination of sulfur specified in JIS H 1151.

Sampling, cutting, and handlinig of the sample shall be as agreed upon
between the purchaser and supplier.

8.9 Abrasion resistance test The abrasion resistance test for coatings and
electroformings shall be in accordance with any one of the flat disk revolution
wear resistance test method (Taber's wear resistance test method), double ring
driving wear resistance test method (Amsler's wear resistance test method) or
reciprocating motion wear resistance test method specified in JIS H 8503.

8.10 Tensile test The tensile test for coatings and electroformings shall be in
accordance with JIS Z 2241. The test piece in that case shall be No. 5 test piece
or No. 13 A«B test pieces specified in JIS Z 2201. Herein, the sampling direction,
sampling position, and the number of test pieces shall be as agreed upon between
the purchaser and supplier. Other general handling shall be in accordance with
6. of JIS H 0321.

8.11 Repeated bending test In the repeated bending test for coatings and
electroformings, a test piece is heated at 1000°C in an inert gas atmosphere for
10 min, and tested after cooling. The inner radius shall be 2.5 times the
thickness of the test piece, and the test piece is alternately inversely bent at right
angles as given in Figure 1. For the number of bends, each 90° is counted as one
bend. Herein, the test piece shape shall be 30 mm x 100 mm X 1 mm or the
shape near thereto.

Figure 1 Repeated bending test
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